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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-3, 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Wieczorek et al. (U.S. Patent 6274894). 

Regarding claim 1 . A semiconductor device comprising: 
a gate electrode (44) (Fig. 10 column 9 lines 40-45) and 

a gate insulating layer (42) produced on a part of the surface of a substrate (40) of a 
first semiconductor material having a given melting point, and surrounded by an 
insulating spacer (50) in a plane parallel to the surface of the substrate, (Fig. 10 column 
9 lines 26-35 column 10 lines 35-45) 

the gate insulating layer being disposed between the substrate and the gate electrode 
(Fig. 10) 

a source region and a drain region (60) situated under the surface of the substrate at 
the level of two opposite sides of the gate electrode respectively, each region containing 
electrical carriers of the same given type, with respective first concentrations, and 
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each region comprising a portion of a second semiconductor material (56) disposed on 
the substrate below the level of the gate insulating layer in a direction perpendicular to 
the surface of the substrate, (Fig. 10 column 13 lines 20-45) 

each portion of second material extending at least partially between the substrate and 
the spacer, substantially as far as a limit coming in line, in said perpendicular direction, 
with one side of the gate electrode (Fig. 10) 

said portions of second material being doped with doping elements in order to create 
electrical carriers of said given type with second concentrations less than said first 
concentrations (Fig. 10 column 13 lines 20-45), and 

said portions of second material having a melting point lower than the melting point of 
the first material, please note that this is inherent due to the materials used, namely the 
materials claimed in claim 3. 

Regarding claim 2. A device as claimed in Claim 1 , in which said portions of second 
material have an ability to absorb a light radiation greater than the absorption ability of 
the first material for the same light radiation, please note that this is inherent in the 
reference due to the materials used, namely the materials claimed in claim 3. 

Regarding claim 3. A device as claimed in Claim 1 , in which the first material is based 
on silicon and the second material is based on germanium or based on an alloy of 
silicon and germanium (column 9 lines 15-25, column 12 lines 15-25) 
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Regarding claim 6. A device as claimed in claim 1, characterized in that said device is 
an MOS transistor (column 7 lines 50-60). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 4, 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wieczorek in view of Chau et al. (U.S. Patent 5710450). 

Regarding claim 4. Wieczorek discloses the claimed invention except for the 
encapsulation portions disclosed on top of the portions of second material. 
Chau discloses: 

A device as claimed in Claim 1 , also comprising two encapsulation (420) portions of 
said second material, disposed respectively over the portions of second material (314) 
on a side opposite to the substrate. (Fig. 4 column 6 lines 1-10, column 7 lines 50-60 
column 8 lines 1-10) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to implement the encapsulation portions as taught by Chau, since 
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Chau states at column 7 lines 60-67 column 8 line 1-2 that such a modification would 
facilitate an adequate source/drain contact region for the fabricated device. . 

Regarding claim 5. Chau discloses: 

A device as claimed in Claim 4, in which each encapsulation portion extends between 
the spacer and the portion of second material above which said encapsulation portion is 
disposed, substantially as far as a limit situated in line, in said direction perpendicular to 
the surface of the substrate, with the side of the gate electrode corresponding to said 
second encapsulation portion. (Fig. 4 column 6 lines 1-10, column 7 lines 50-60 column 
8 lines 1-10) 

5. Claims 7, 8, 9, 1 0, and 1 1 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Chau et al. (U.S. Patent 571 0450) in view of Andideh et al. (U.S. 
Patent 6121 100) and further in view of Wieczorek et al. (U.S. Patent 6274894). 

Regarding claim 7 and 1 1 . Chau discloses: 

A method of manufacturing a semiconductor device, comprising the following 
successive steps: 

a) a gate insulating layer (302) is formed on a part of a surface of a substrate (300) in a 
first semiconductor material having a given melting point (Fig. 3A column 4 lines 25-30) 

b) a gate electrode (306) is formed on top of the gate insulating layer (Fig. 3A column 4 
lines 30-35) 
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c) an insulating spacer (308) is formed, disposed around the gate insulating layer and 
the gate electrode, parallel to the surface of the substrate (Fig. 3A-3F column 4 lines 45- 
65) 

d) two surface films of the first material are removed respectively in two lateral parts 
of the surface of the substrate situated on two opposite sides of the surface part of the 
substrate carrying the gate insulating layer and the gate electrode, each lateral part 
extending between the substrate and the spacer substantially as far as a limit coming in 
line with one of the opposite sides of the gate electrode in a direction perpendicular to 
the surface of the substrate (Fig. 3A-3F column 4 lines 60-67, column 5 lines 1-5) 

Chau discloses the claimed invention except for the formation of the deep source/drain 
regions prior to the formation of the extensions. 
Andideh teaches: 

e) a source region and a drain region (310) are formed, each region being situated 
below the surface of the substrate at a level of said two electrode parts of the surface of 
the substrate respectively, each region containing electrical carriers of the same given 
type with respective first concentrations; (Fig. 3F column 8 lines 50-60) 

f) there is formed on the substrate, in each lateral part a portion in a second 
semiconductor material (318) substantially as far as a limit coming in line, in said 
perpendicular direction, with the opposite side of the gate electrode corresponding to 
said lateral part, said portions of second material containing doping elements in order to 
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create electrical carders of the given type, and having a melting point lower than the 
melting point of the first material; (Fig. 3F-3h column 8 lines 20-65) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form the deep source/drain implants prior to the formation of the 
source/drain extensions as taught by Andideh, since Andideh states at column 8 line 
603-67 column 9 lines 1-5 that such a modification would enable a deeper implant using 
relatively low energy. 

Chau in view of Andideh discloses the claimed invention except for the heating of the 
portions of the second material. 
Wieczorek discloses: 

g) the portions of second material are heated to a temperature intermediate 
between the respective melting points of the first and second materials, 
so that the portions of second material contain electrical carriers with second 
concentrations lower than said first concentrations. (column 13 lines 20-45) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to heat the portions of the material as taught by Wieczorek, since 
Wieczorek states at column 13 line 35-45 that such a modification would activate the 
impurities and repair damage to the substrate. 



Regarding claim 8. 
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Chau in view of Andideh and further in view of Wieczorek discloses the claimed 
invention except for use of a laser to heat the portions of the material. 
A method as claimed in Claim 7, according to which, during step g), said portions of 
second material are heated using a laser beam. 

However, It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to use the laser since it was known in the art that a laser can 
be used to anneal a source and/or a drain in order to activate dopants. The use of a 
laser to anneal a source and drain is disclosed in the abstract of Puchner (U.S. 
Patent 6358806). 

Regarding claim 9. Chau discloses: 

A method as claimed in Claim 7, according to which, after step f), encapsulation (420) 
portions are deposited respectively on top of said portions of second material, on a side 
opposite to the substrate. (Fig. 4 column 6 lines 1-10, column 7 lines 50-60 column 8 
lines 1-10) 

Regarding claim 1 0. Chau in view of Andideh and further in view of Wieczorek does not 
disclose A method as claimed in Claim 7, according to which step e) is performed before 
step d). 

At the time the invention was made, it would have been an obvious matter of 
design choice to a person of ordinary skill in the art to perform the steps in the order 
claimed in claim 10 because Applicant has not disclosed that implementing the steps in 
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this order provides an advantage, is used for a particular purpose, or solves a stated 
problem. One of ordinary skill in the art, furthermore, would have expected the 
invention of Chau in view of Andideh and Wieczorek, and applicant's invention, to 
perform equally well with either the order claimed in claim 7 or the order claimed in 
claim 10 because both would perform the same function of a semiconductor device, 
namely a transistor. 

Therefore, it would have been prima facie obvious to modify Chau in view of 
Andideh and further in view of Wieczorek to obtain the invention as specified in claim 10 
because such a modification would have been considered a mere design consideration 
which fails to patentably distinguish over the prior art. 



Response to Arguments 

6. Applicant's arguments filed 1/7/2008 have been fully considered but they are not 
persuasive. 

7. Applicant argues: 

Applicant respectfully traverses the Section 102(b) rejection of claims 1-3 and 6 
because the cited portions of the Wieczorek reference do not correspond to the claimed 
invention which includes, for example, aspects directed to each portion of second 
semiconductor material extending between the substrate and the spacer substantially 
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as far as a limit coming in line with one side of the gate electrode in the perpendicular 
direction. The Office Action erroneously asserts that Wieczorek's semiconductor 
portions 56 correspond to the claimed portions of second semiconductor material. 
However, the cited portions of Wieczorek teach that trenches 52 are self aligned to 
sidewalls of encapsulated gate conductor 44 (specifically, to sidewalls of dielectrics 50), 
and the remaining portions of trenches 52 are filled with portions 56. See, e.g., Figure 7 
and 9; Col. 10:52-59 and Col. 12:16-17. As is clearly shown in Wieczorek's Figure 9 
(reproduced below with the sidewalls of gate conductor 44 highlighted), semiconductor 
portions 56 do not extend to the sidewalls of gate conductor 44 as do the portions of 
second semiconductor material of the claimed invention (see, e.g., Applicant's Figure 1). 
Instead, Wieczorek's semiconductor portions 56 only extend to the sidewalls of 
dielectrics 50 since the trenches 52 (in which portions 56 are formed) are self aligned to 
the sidewalls of dielectrics 50. Therefore, Wieczorek's semiconductor portions 56 do not 
correspond to the claimed portions of second semiconductor material. Accordingly, the 
Section 102(b) rejection of claims 1-3 and 6 is improper and Applicant requests that it 
be withdrawn. 

Applicant's arguments are not commensurate with the scope of applicant's claims. 
Furthermore, it is understood that the drawings of references are not drawn to scale. 
Applicant claims that "each portion of second material extending at least partially 
between the substrate and the spacer substantially as far as a limit coming in line, in 
said perpendicular direction with one side of the gate electrode. "Applicant's argues that 
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since the trenches which are subsequently filled with semiconductor portions 56 are self 
aligned to "sidewalls of dielectrics 50" that it does not meet the limitation. It is entirely 
possible that the trenches could be aligned to the inner sidewalls of dielectrics 50 which 
would mean that they would extend directly to the gate conductor. 
Another aspect of applicant's claimed invention is the term "substantially" which dictates 
that the semiconductor portions extend considerably towards the gate conductor. That 
aspect, when combined with applicant's Figure 7 which shows portions 8 and 9 
extending substantially towards the gate conductor, render applicant's arguments to not 
be commensurate with applicant's claimed invention. 

8. Applicant argues: 

Applicant further traverses the Section 103(a) rejection of claim 5 because the 
cited portions of the Chau reference do not correspond to aspects of the claimed 
invention directed to each encapsulation portion extending between the spacer and the 
portion of second semiconductor material above which said encapsulation portions is 
deposited. The Office Action erroneously asserts that Chau's second semiconductor 
material 420 corresponds to the claimed encapsulation portions. However, as is clearly 
shown by Chau in Figure 4, Chau's second semiconductor material 420 does not extend 
between semiconductor material 314 and sidewall spacer 318. Thus, Chau's second 
semiconductor material 420 does not correspond to the encapsulation portions of the 
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claimed invention. Accordingly, the Section 103(a) rejection of claim 5 is improper and 
Applicant requests that it be withdrawn. 

Applicant's arguments are not commensurate with the scope of applicant's claims. 
Furthermore, it is understood that the drawings of references are not drawn to scale. 
Applicant claims that "each portion of second material extending at least partially 
between the substrate and the spacer substantially as far as a limit coming in line, in 
said perpendicular direction with one side of the gate electrode. " 
One aspect of applicant's claimed invention is the term "substantially" which dictates 
that the semiconductor portions extend considerably towards the gate conductor. That 
aspect, when combined with applicant's Figure 7 which shows encapsulation portions 8 
and 9 extending substantially towards the gate conductor, render applicant's arguments 
to not be commensurate with applicant's claimed invention. 

9. Applicant argues: 

Applicant respectfully traverses the Section 103(a) rejection of claims 7-10 
because the cited portions of the Chau reference do not correspond to the claimed 
invention which includes, for example, aspects directed to removing two lateral parts of 
the first semiconductor material with each lateral part extending between the substrate 
and the spacer up to the opposite sides of the gate electrode. As is clearly shown by 
Chau in Figure 3B, the recesses 312 formed by Chau in substrate 300 do not extend 
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between substrate 300 and spacers 310 and the recesses 312 also do not extend up to 
the sidewalls of gate electrode 306. Thus, the cited portions of the Chau reference do 
not correspond to the claimed invention. Accordingly, the Section 103 (a) rejection of 
claims 7-10 is improper and Applicant requests that it be withdrawn. 

Applicant's arguments are not commensurate with the scope of applicant's claims. 
Furthermore, it is understood that the drawings of references are not drawn to scale. 
Applicant claims that "each portion of second material extending at least partially 
between the substrate and the spacer substantially as far as a limit coming in line, in 
said perpendicular direction with one side of the gate electrode. 
One aspect of applicant's claimed invention is the term "substantially" which dictates 
that the semiconductor portions extend considerably towards the gate conductor. That 
aspect, when combined with applicant's Figure 7 which shows encapsulation portions 8 
and 9 which are recesses corresponding to those in the rejection of claims 7-10, that 
were subsequently filled, extending substantially towards the gate conductor, render 
applicant's arguments to not be commensurate with applicant's claimed invention. 

10. Applicant argues: 

Applicant further traverses the Section 103 (a) rejection of claims 7-10 because the 
cited portions of the Andideh reference do not correspond to the claimed invention 
which includes, for example, aspects directed to in each lateral part, forming a portion of 
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a second semiconductor material that extends up to the opposite sides of the gate 
electrode. As is clearly shown by Andideh in Figure 3B, semiconductor material 318 
does not extend up to the sidewalls of gate electrode 306; instead Andideh teaches that 
semiconductor material 318 only extends up to spacer 314 which is formed along the 
sidewalls of gate electrode 306. Thus, the cited portions of the Andideh reference do not 
correspond to the claimed invention. Accordingly, the Section 103 (a) rejection of claims 
7-10 is improper and Applicant requests that it be withdrawn. 

Applicant's arguments are not commensurate with the scope of applicant's claims. 
Furthermore, it is understood that the drawings of references are not drawn to scale. 
Applicant claims that "each portion of second material extending at least partially 
between the substrate and the spacer substantially as far as a limit coming in line, in 
said perpendicular direction with one side of the gate electrode." 
One aspect of applicant's claimed invention is the term "substantially" which dictates 
that the semiconductor portions extend considerably towards the gate conductor. That 
aspect, when combined with applicant's Figure 7 which shows semiconductor material 8 
and 9 extending substantially towards the gate conductor, render applicant's arguments 
to not be commensurate with applicant's claimed invention. 

11. Applicant argues: 



Applicant further traverses the Section 103(a) rejection of claims 7-10 because the 



Application/Control Number: 10/554,067 Page 15 

Art Unit: 2822 

cited portions of the Wieczorek reference do not correspond to the claimed invention 
which includes, for example, aspects directed to heating the portions of second 
semiconductor material to a temperature that is between the melting points of the first 
and second semiconductor materials. The cited portions of Wieczorek simply teach that 
an anneal is performed. See, e.g., Col. 13:20-45. However, these portions of Wieczorek 
fail to make any mention of the temperature at which the annealing is performed, much 
less that it is performed at a temperature that is between the melting points of first and 
second semiconductor materials as in the claimed invention. Thus, the cited portions of 
the Wieczorek reference do not correspond to the claimed invention. Accordingly, the 
Section 103(a) rejection of claims 7-10 is improper and Applicant requests that it be 
withdrawn. 

Wieczorek recites in Col 13:20-45 that "An anneal is performed after implantation of 
portions 60 in order to activate the impurities". It is understood that applicant's claims 
are interpreted in light of applicant's disclosure which includes the claims, drawings, and 
applicant's specification. On page 6 lines 5-15 applicant recites that "This heating of the 
portions 6 and 7 may possibly serve simultaneously as a heating activation for the 
electrical carriers in the regions 4 and 5." Thus the cited portion of the Wieczorek 
reference implicitly anticipates the limitations of claims 7-10. 
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Conclusion 

12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to out in whose telephone number is (571)270-1434. The 
examiner can normally be reached on Monday- Thursday 9:30-7:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on 571-272-2429. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/554,067 Page 17 

Art Unit: 2822 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ZandraV. Smith/ 

Supervisory Patent Examiner, Art 

Unit 2822 

SC 



